Nitrogen was a key component for increasing yield and quality of vegetables like shallots. The growth and development of plants were influenced by nitrogen form. Common plants preferred nitrate for growth, but the enormity preference varies within plant species and other environmental factors. The purpose of this experiment was to study the effect of ammonium:nitrate ratio in sandy soil to growth and yield of shallot (Allium cepa L.
. Ammonium:nitrate ratio influenced shallot growth in sandy soil through number of leaves at maximum vegetative phase and its leaf area. The NH4 + : NO3 -1:2 ratio gave the best result in dry weight of leaves following bulb dry weight than other ratio. Nevertheless, ammonium:nitrate ratio had no significant influence on bulb dry weight (ton ha -1 ).
INTRODUCTION
Shallots are an an important commercial commodity and the third cause of inflation in Indonesia. Nitrogen is a key for increasing the yield and quality of vegetables, such as shallots (Nori, 2012) . Growth and development of plants are influenced by nitrogen form. Common plants prefer nitrate for growth, but the enormity preference varies within plant species and other environmental factors (Barker and Mills, 1980) . Several scientists have studied the effects of different nitrogen levels on the growth and yield of shallot (Firmansyah and Sumarni, 2013; Sumarni et al., 2012; Sugiyarto et al., 2013; Woldetsadik, 2003; Koheri et al., 2015) , but the effect of ammonium:nitrate ratio on growth and yield of shallot has never been reported.
In soils, ammonium concentrations are lower than nitrate, but roots can uptake ammonium at a very high rate. Ammonium uptake is a major importance for N nutrition when nitrification is inhibited (Wiren, 2001) . Despite most plants' preferences for nitrate uptake, most species grow best if they have access to both nitrate and ammonium nitrogen (Errebhi and Wilcox, 1990) . Gamiely et al. (1991) reported that onion bulb's dry weight was higher on NH4 + :NO3 -0:1 and 1:3 ratio in solution culture during winter and early spring under greenhouse conditions. The effects of the form of nitrogen (NH4 + or NO3 -) are found on several species in uptake, assimilation, photosynthesis growth and yield, but to our knowledge not in shallot. The purpose of this work was to study the effects of ammonium:nitrate ratio in sandy soil on the growth and yield of shallot (Allium cepa L. Aggregatum group). . The treatment source of N was applied twice in 12 and 20 dap, and organic matter of 30 ton ha-1 was applied before planting. The environmental temperature was monitored in 1, 2, 3, 4, 5, 6, 7, and 8 week after planting (wap), and growth response of plants following morphological parameter was measured: number of leaves, leaf area, dry weight (leaf and root), and root length in 5 and 8 week after planting (wap). Whereas the yield parameters measured were bulb weight (fresh and dry) and productivity in 8 week after planting (wap). Statistical analysis used analysis of variance using Excel software (95% confidence levels) and mean comparison using Duncan multiple range test.
RESULT AND DISCUSSION
The observed temperature demonstrated a less requirement for shallot. The highest temperature was 43.2°C in the fourth week (Fig. 1) . Shallot crop growing required 25-32 °C and 50-70% of temperature and humidity (Sumarni and Hidayat, 2005) . Physiological processes were affected by temperature, such as stomata opening, photosynthesis, respiration, nutrient uptake, enzymes activities, taste, and flowering (Giyanto, 2014) . High temperature could disturb the process, thus affected plant development and productivity (Hatfield and Prueger, 2015) . The productivity of crop species fekk markedly at high temperature. Lafta and Lorenzen (1995) reported that high temperature reduced the growth of tubers more than the shoots on Solanum tuberosum L. Less requirement of shallot in this research allegedly decreased the growth and yield of shallot.
Growth
Numbers of leaves in maximum vegetative phase were influenced by cultivar in each ammonium:nitrate ratio ( Table 1 ). The numbers of leaves in two cultivars, Crok Kuning and Tiron, were lower than Bima Brebes in ammonium:nitrate of 1:0, 1:1, and 1:2 ratio. Cultivar showed no difference with the application of ammonium:nitrate of 0:1 and 2:1 ratio. These data suggested that under the condition of this study, ammonium was more preferred than nitrate for number of leaves of shallot. Ammonium:nitrate availability increased more than the ammonium supply. However, ammonium presence could not exceed more than 50%.
The leaf area of plants was influenced independently by cultivars and ammonium:nitrate ratio. The highest mature leaf area was achieved with the application of ammonium:nitrate of 1:2 ratio in 8 wap (Fig. 2) . Aryani (2016) mentioned that shallot reached its vegetative maximum phase in 35 wap. These results showed that optimum leaves growth at 8 wap, and it would extend the optimum bulb formation phase. Ammonium:nitrate ratio increased mature leaf area about 47%, compared with other treatments. The highest leaf area in maximum vegetative phase was obtained by Bima Brebes cultivar (Fig. 3) . The same result was shown by Bima Brebes cultivar in mature leaf area (8 wap). Bima Brebes cultivar leaf area was higher than others, both in maximum vegetative phase and maturity, 65% and 45% respectively. Poorer leaf areas of Crok Kuning and Tiron were caused by the low number of leaf produced.
Ammonium:nitrate ratio and cultivars were independently affect the dry weight of leaves, roots, bulb, and total (Fig. 4) . The distribution assimilation (dry weight) had the same pattern on both treatments, i.e. highest on the bulb at 3 wap; and maximum vegetative phase at 5 wap was the highest on leaf, then it was concentrated on the bulb at 8 wap. Ammonium:nitrate ratio indicated only significant difference in dry weight of leaves and roots in 8 wap, but not the bulb. The 1:2 and 1:1 ratio were allegedly prolong the vegetative phase, so the growth of leaf reached its optimum at 8 wap. Thus, it impacted the elongated optimum bulb ripening phase. Cultivar treatments were significantly different in leaves and roots at 5 wap (Fig. 4E) . Bima Brebes cultivar showed highest dry weight on leaves and roots, and resulted in the high dry weight of bulb at 8 wap (Fig. 4F ).
Harvest Index (HI) described the ability of plants to distribute assimilation to bulbs. Cultivars provided independent influence on HI at 5 wap (Table 2) . Bima Brebes cultivar had the lowest HI in comparison with other cultivars because assimilation was used to optimise leaves growth (Fig. 4E) . The highest HI showed by Crok Kuning and Tiron, indicated that both cultivars distributed the assimilation to the bulb. HI was not significantly different in the treatments, both ammonium:nitrate ratio and cultivars, at 8 wap. The optimisation of vegetative phase of Bima Brebes cultivar did not influence HI, but it resulted in the highest dry weight of bulb in 8 wap. The highest dry weight of bulb in Bima Brebes cultivar might increase production.
Ammonium:nitrate ratio was not significant to root length in both 5 wap and 8 wap (Fig. 5) . Differences in root length was shown by cultivars. The highest result was shown by Bima Brebes (Fig. 6) . Sas et al., (2003) reported that strawberry (Fragaria ananassa) influenced nitrogen form in root length with lower nitrate and ammonium sole treatment. These data suggested that this study on ammonium:nitrate ratio affected the growth of the canopy in comparison with underground of plants. Despite significant difference occurred in root dry weight at 8 wap, it did not influence the increase in yields.
The result showed that ammonium:nitrate ratio Interaction --and cultivars had an independent effect on yield ( Fig.  7 and Fig. 8 ). The prolonged vegetative phase caused by the application of ammonium:nitrate ratio had an impact, but not to optimal charging of bulb at harvest time. Fig. 7 demonstrated that sole ammonium treatment caused lowest productivity, both on fresh and dry bulb. Allegedly, shallot plants preferred nitrate than ammonium, but the availability of both ammonium and nitrate could increase yield. The highest productivity was shown by Bima Brebes. The growth variable of Bima Brebes was higher than Crok Kuning and Tiron cultivars, and the optimal growth by cultivar was proven to increase the yield than others. The productivity of Bima Brebes cultivar was the highest, compared with other cultivars because it had better growth. However, Tiron had lower fresh weight compared with Crok, but no difference was found in dry weight. The description of cultivars by District Agriculture Office of Bantul demonstrated that weight loss in Crok Kuning was lower than Tiron, at 10-20% and 30%, respectively. These results proved that cultivar was affected by nitrogen ratio, such as prolonged vegetation and charging bulb phase; and the result of charging bulb was not optimal at harvest time.
CONCLUSION
Ammonium:nitrate ratio influenced shallot growth in sandy soil through number of leaves in maximum vegetative phase and leaf area. The 1:2 ratio of NH4 + : NO3 -gave the best result for leaves dry weight following bulb dry weight, compared with other treatments. Nevertheless, ammonium:nitrate ratio had non-significant influence on bulb yield's dry weight (ton ha 
